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SUMMARY 

A usability evaluation of the Integrated Capability Analysis Platform (ICAP) 

and Innovation Portal (IP) tools was conducted as part of the United States (U.S.) 

Department of Energy Light Water Reactor Sustainability (LWRS) Integrated 

Operations for Nuclear (ION) effort. Many nuclear operators in the U.S. are 

working to be more cost-competitive with subsidized renewables and natural gas 

by streamlining business, operations, and maintenance costs. The commercial 

nuclear power plant industry has looked to other industries to develop techniques, 

such as integrated operations, to use available technologies to reduce operations 

and maintenance (O&M) costs. One concept for reducing costs that has been 

developed is ION. A capability stack model was developed as part of the ION 

effort to break down information related to people, technology, processes, and 

governance (PTPG). The IP and ICAP tools were created from the capability 

stack model as part of the ION effort to help utilities reduce O&M costs by 

identifying work reduction opportunities. 

Two LWRS program researchers completed heuristic evaluations and a 

cognitive walkthrough of the ICAP and IP tools to identify usability issues to 

further develop and improve the tools for use in the ION effort. Usability issues 

were identified and rated by priority levels for both tools. Overall, 4 usability 

issues were identified as high priority, 22 as medium, and 20 as low.  The 

evaluators made recommendations to help address the usability issues identified 

in order to improve the end-user experience of using the tools once they are 

implemented for utilities. Future work on new interface designs for the IP tool, 

additional heuristic evaluations, and external testing are planned to continue 

refinement of the ICAP and IP tools for the ION effort. 
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USABILITY EVALUATION OF THE INNOVATION 
PORTAL AND INTEGRATED CAPABILITY ANALYSIS 

PLATFORM 

 

1. INTRODUCTION 

The United States (U.S.) Department of Energy (DOE) Light Water Reactor Sustainability (LWRS) 

Program in collaboration with the Institute for Energy Technology (IFE) has worked to develop an 

integrated operations (IO) model for nuclear power plant (NPP) operations (Reegård, Drøivoldsmo, 

Rindahl, & Fernades 2014). Many nuclear operators in the U.S. are working to be more cost-competitive 

with subsidized renewables and natural gas by streamlining business, operations, and maintenance costs. 

The commercial NPP industry has looked to other industries to develop methods, such as integrated 

operations (IO), to use available technologies to reduce operating costs. One concept for reducing costs 

that has been developed is the Integrated Operations for Nuclear (ION) (Kovesdi, Thomas, Remer, Boyce 

2020). ION is a transformative model that combines, integrates, and jointly optimizes the principles of 

people, technology, process, and governance (PTPG). By combining PTPG, businesses can identify 

current operations and maintenance (O&M) costs and then identify new processes and technologies that 

reduce those costs. The next section will look at how the ION effort was created from previous LWRS 

work. 

1.1 What Is LWRS and ION 

Many businesses have investigated ways to reduce costs in their industries using new technology. 

Nuclear fleet operations have run efficiently over the last few years and had one of their best overall 

performance years in 2019. However, rising O&M costs, along with subsidies for renewables and natural 

gas, have placed the commercial nuclear power fleet in a position of looking to reduce costs to be more 

competitive with other electricity generation options. Mining and oil and gas operations faced some of the 

same challenges over the last decade and have used IO to transform their businesses to help reduce costs. 

Using technology, many of these companies developed capabilities for remote operations of offshore 

drilling operations with on shore remote monitoring. However, problems have occurred in the past with 

industries using and implementing new technologies in their facilities with old processes. In these 

situations, the technology may be present but not used, or is more inefficient than the old process because 

the PTPG approach was not used for how the technology would be implemented. To avoid this problem, 

NPP’s are investigating how using the ION approach to technology deployment for their operations and 

to realize transformative business changes. 

The ION method began with research by IFE researchers in Halden, Norway and research from 

various industries on how technology could help reduce costs. Research on using the IO process for the 

North Sea oil refineries helped identify concepts that could be used in the NPP industry by identifying 

work functions that could be changed to reduce O&M costs. Researchers sponsored by the LWRS 

Program from Idaho National Laboratory (INL) have further investigated ways to use the IO method with 

NPP industries and apply PTPG throughout the process. 

LWRS Program researchers have worked closely with an IO team from a U.S. NPP utility owner and 

operator to identify methods to develop effective transformative business change. Identifying capabilities 

of the plant is an offshoot of the IO process but is important in identifying functions critical to the mission 

of the NPP. When identifying plant capabilities, utilities identify goods and services that are valued 

internally as well as externally to their customers. Capabilities must be reusable and scalable to minimize 

costs. Reusable refers to the capability being generalizable and useful to the industry and scalable refers 

to the capability of being adaptable to work on small and simple issues, to large and complex issues. 
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Identifying plant capabilities will help to discover what is useful to continue and to identify areas where 

capabilities could be changed, such as eliminating or simplifying work functions of old processes to 

reduce costs. This would allow people to have better and safer jobs through identifying work functions 

that could be modified using new technologies. 

1.1.1 Capability Stack Model and Its Use 

Capability development is new to IO and has been developed to identify the PTPGs of NPP O&M 

activities to find areas where work reduction opportunities may occur. When using the capability stack 

model (Kovesdi, Thomas, Remer, Boyce 2020), it begins with using a top-down process starting on the 

left side by identifying plant capabilities at a high level and moving down to identify work reduction 

areas. By starting at the top, utilities can identify what capabilities are needed and can start to identify 

sub-capabilities and work functions that could have their PTPGs jointly optimized with the introduction 

of new technologies and a reforming of a) the work processes; b) the roles, functions, and tasks of the 

people; and c) how that work is governed. The model defining IO is represented in the V curve diagram 

of the capability stack model. Work functions are on the bottom and are usually physical plant or data 

systems. Identifying the work functions can help to reshape what the capabilities are in the future and 

identify work reduction opportunities. One factor not represented in the V curve model is the O&M cost, 

and if electricity and other commodities cannot be generated at the competitive market price point, the 

utilities would operate at a loss. Overall O&M costs can and should be identified to understand what the 

current costs are and identify work functions that can be changed. 

 

 

Figure 1. Capability stack model (Kovesdi, Thomas, Remer, Boyce 2020)  

The right side of the capability stack model can be used for capabilities and work functions that will, 

or will not change, such as printer services that remain the same. Once work functions that can change are 

identified, the right side can be populated with how the utility will implement the new work functions. An 

example of a changing work function is having staff no longer take chemistry samples out in the field, 

when automation sensors taking samples could be installed. Staff could be assigned to different activities 

when work functions are changed to save costs to the utility. 

1.2 What Is the ICAP and IP Their Role in ION Effort 

The Integrated Operations Capability Analysis Platform (ICAP) is a software tool that has been 

developed by LWRS Program researchers at INL to capture the results from an IO process. The ICAP 

tool ensures that all work process changes, technology deployments and organizational changes have a 
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direct tie to achieving the future state of reduced O&M costs. It provides a quantitative basis for ensuring 

that the cost of performing work functions in the future can be accomplished within the allocated budget 

of the organization owning those work functions. It provides a means of aggregating the business cases 

(quantified benefits compared to investment costs) across all the work functions that will benefit from 

common work reduction opportunities, such as requirements changes, technology deployments, and 

process improvements (Kovesdi, Thomas, Remer, & Boyce 2020). 

The ICAP tool is a four-way relational database that can make relationships vertically. From a 

bottom-up perspective, each work function goes into and is related to a sub-capability. Once the sub-

capabilities are completed, they are applied to the capabilities of the plant. Budgets are set up in the 

organization section in the ICAP tool and are used as a bounding requirement when identifying work 

reduction opportunities. Each organization in the tool can have its own work function that it is responsible 

for, but if multiple locations have the same work reduction, they will have to be separated with a 

modifier. 

 

Figure 2. ICAP home page. 

Figure 2 shows the capabilities section of the ICAP tool. The capabilities section has been modeled 

after an NPP’s current capabilities. Information can be added in this section, which is set up in different 

tiers, such as operate, maintain, or support the plant. Key performance indicators (KPIs) or indications 

used in the ICAP tool are based on an NPP’s current structure and are based on performance or 

diagnostics. INL’s plan is to create general KPIs that could be used if the ICAP tool is extended to other 

utilities for use, but utilities would also have the option of adding in their own KPIs into the tool. Once 

the KPIs are entered into the system, information can be added to the work functions section, as seen in 

Figure 3 below. 

 

Figure 3. Image of “Manage Indicators” section for managing KPIs (Kovesdi, Thomas, Remer, Boyce 

2020). 

Furthermore, the Business Case Analysis Method (BCAM) software (Kovesdi, Thomas, Remer, 

Boyce 2020) is connected to the work reduction opportunities section, and users can add information to a 

spreadsheet that can be used in the BCAM software tool once the information has been added into the 
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ICAP tool. The ICAP tool also has a link to the Innovation Portal (IP) tool that should take the user to the 

corresponding section in the IP tool for work reduction opportunities. 

 

Figure 4. Image of work reduction opportunity transfer of data to the BCAM (Kovesdi, Thomas, Remer, 

Boyce 2020). 

Currently, intended users of the ICAP tool is limited to IO professional team members that would be 

familiar with IO concepts. While this could be limited by having one IO team member be assigned to 

filling out the ICAP tool for creating a business case for work reduction opportunities, user roles and 

logins are expected to be expanded soon so that multiple users will be able to access the ICAP tool and 

enter information. We expect that this capability of having multiple members of the IO team fill in 

information as needed will be expanded in the future to LWRS researchers and utilities that may be 

interested in using the ICAP tool. If access to ICAP is expanded to utilities, users would need to be the IO 

professional at the plant who is familiar with the IO concepts and has the information available to add into 

the ICAP tool. 

The ICAP tool can create a detailed report for the entire plant. It could be very time consuming if 

plants are required fill out the entire ICAP tool with capabilities, KPI’s, and work reduction information, 

thereby reducing the expected return on investment value of the ICAP tool. However, if under time and 

resource constraints, IO professionals can look for one-off work reduction opportunities by just filling out 

the relevant information for ICAP certain capabilities that they believe are likely candidates for cost 

savings. Another solution may be to have one section of the capabilities and the organization information 

for one section filled out automatically in advance to save time when identifying work reduction 

opportunity areas. Entering information across one capability could help identify work reduction 

opportunities that can be used across many organizations of a utility to help reduce current budget costs. 

One concept that we have not added but have thought about is being able to automate information from 

the IP or other information from internet queries. 

The IP tool was created from a 2019 LWRS workshop to identify nuclear innovation concepts. It is 

used as a roadmap to identify areas and technologies that could be used for work reduction opportunities. 

Enabling technologies, advanced capabilities, and integrated technologies are some of the areas listed in 

the IP. Information in each of the sections lists descriptions of the capability or technology; requirements 

for its use; benefits; related functional or technology areas; standards and guidance; and development 

level. The tool uses links to information and reports from INL and other venders on technologies that can 

be used for work reduction opportunities. The IP tool can be used as a standalone tool or can be used with 

the ICAP tool. The ICAP tool has a link connecting to the IP tool when selecting the technologies tab in 

the work reduction opportunities tab. 

Icon to transfer data to the 
BCAM tool 
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Figure 5. Home page of the IP (Kovesdi, Thomas, Remer, Boyce 2020). 

1.3 Objective of Performing a Human Factors Evaluations of the ION 

Tools 

The objective of performing human factors evaluations of the ION tools is to understand where the 

usability and user experience with the previously developed tools can be improved such that they will be 

more helpful to NPPs in their efforts to identify work reduction opportunities that can help reduce O&M 

costs. The ICAP and IP tools are intended to be used by NPP utilities as a means to identify work 

reduction opportunities. Human factors evaluation methods, including heuristic evaluations, cognitive 

walkthroughs, and subject matter expert (SME) interviews have been used to help identify how the ICAP 

and IP tools function, how users will interact with the tools, and how the tools’ functionality and the end-

user’s experience can be improved. 

1.3.1 How the Methods Support Human Factors Objectives 

Human factors methods, such as heuristic evaluation, cognitive walkthrough, and SME interviews, 

were completed during the evaluation of the ICAP and IP tools. These methods were used to support and 

leverage the developed ICAP and IP tools by identifying how users will interact with the tool, identifying 

areas of concern users may encounter when using the tools, and determining the roles and tasks for the 

intended users of these tools. Specifically, the heuristic evaluation was used to identify usability problems 

and prioritize the levels of attention needed to make improvements to reduce usability errors. The 

cognitive walkthrough was also used to identify and prioritize usability problems; the cognitive 

walkthrough augmented the heuristic evaluation by providing a unique scenario-based perspective with 

identifying usability problems by following user stories on how the user are intended to interact with the 

tool. The cognitive walkthrough focused on goal-based task completion asking questions, such as what a 

user would expect and if they are able accomplish their goals when using the tool. Section 2 of this report 

provides additional detail into these methodologies. Ultimately, improving the usability and usefulness of 

the ICAP and IP tools will help increase user acceptance, attract more users to the tools, and further 

enable the ION effort through use of the tools. 

2. METHODS 

Usability methods, such as heuristic evaluations and cognitive walkthroughs, are used to test interface 

designs by identifying potential issues or problems users may encounter when interacting with a user 

interface. These methods are analytical in nature and involve testing design concepts using a small 

number of usability experts that review a design for potential usability issues. These methods are 

advantageous early in the development cycle as they can be completed during an initial design concept to 
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provide design input and estimate how user will interact with the concept and help determine what they 

will do and where they may encounter difficulties in the interface design. 

The usability analysis methods used in this study consisted of a review of the ICAP and IP tools using 

common usability heuristics known as Schneiderman’s Eight Golden Rules (Wong 2020) and the Nielson 

Norman Group Jakob’s Ten Usability Heuristics (Nielsen 2020). The cognitive walkthrough followed a 

streamlined set of scenario-based questioning adopted from Spencer (2002). The following sections will 

describe these usability methods in detail. 

2.1 Heuristic Evaluation 

The heuristic evaluation involved one usability expert evaluating the ICAP and IP interface using 

Schneiderman’s Eight Golden Rules and Nielson Norman Group Jakob’s Ten Usability Heuristics. An 

advantage of using these heuristics early in the design phase is that they can identify potential usability 

problems and areas of concern without significant overhead (e.g., recruiting users) or before a mature 

design concept (e.g., functional prototype) is available. Because the ICAP and IP tools are still in 

development, we completed a review of these platforms using the heuristic evaluation to identify possible 

usability issues that may occur when using the tools prior to release with actual users. The usability expert 

used the heuristic evaluation to look for common design issues associated with underlying usability 

principles like consistency, recall, error prevention, help and documentation, and other potential issues 

when using the interface. Priority levels were added to the usability findings to identify the impact, 

frequency, and persistence of usability problems and the resources needed for prioritizing usability 

solutions, such as the following (Nielsen 1994): 

• Impact—if the problem occurs, will users be able to overcome the problem 

• Frequency—how often the problem occurs 

• Persistence—is it a one-time problem or repeated problem for the user to overcome. 

The next sections describe Schneiderman’s Eight Golden Rules and Nielson Norman Group Jakob’s 

Ten Usability Heuristics, which were used to evaluate the IP and ICAP tools. 

2.1.1 Schneiderman’s Eight Golden Rules 

Developed by Ben Schneiderman, eight heuristics were created based on usability principles to be 

applied to interactive user systems. These eight heuristics are used for creating easy-to-use interface 

designs, allowing for better user flow when using the product. The eight heuristics are presented as 

questions to help guide the usability expert to determine if the principles rules have been applied to the 

interface design (Figure 3). 
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Figure 6. Image of Schneiderman’s Eight Golden Rules (Wong 2020). 

2.1.2 Nielson Norman Jakob’s 10 Usability Heuristics 

This heuristic method was developed by Jakob Nielson and was based on years of work experience in 

usability engineering (Langmajer 2019). This method uses 10 usability heuristics to help development 

teams save on development time during usability testing to help redirect attention to more complex design 

challenges of interface design (Langmajer 2019). The 10 Usability Heuristics are similar to 

Schneiderman’s Eight Golden Rules, but it has been expanded to include additional heuristics, such as the 

aesthetic and minimalistic design and visibility of system status (Figure 4). A small number of evaluators 

are typically used to examine the user interface design to find potential usability issues. This method is 

used early in the design process to reduce usability problems. Recommendations given are a first attempt 

to identify potential usability issues that may halt the user from completing their task. Recommendations 

can be discussed with the development team for reducing potential usability concerns. 
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Figure 7. Nielson Norman Group Jakob’s 10 Usability Heuristics (Nielsen 2020). 

2.2 Cognitive Walkthrough 

A cognitive walkthrough is a usability evaluation method where an evaluator works through tasks and 

asks specific questions at each step from the perspective of the user during the evaluation. The cognitive 

walkthrough used two questions based on an article from Spencer (2000): will the user know what to do 

at this step and if the user does the right thing, will they know they did the right thing and are making 

progress towards their goal? 

The cognitive walkthrough is used to understand how the system works and identify areas where new 

or infrequent users may encounter issues. Questions are asked during the cognitive walkthrough during 

the evaluation, which helps to view using the interface from the user’s perspective and what their goals 

are using the system. User stories were developed as a part of the cognitive walkthrough with how the 

user would interact with the system and what their goals are during use. Creating user stories helps to find 

if the user can meet the objectives of the cognitive walkthrough questions. 

Table 1. User story goals from cognitive walkthrough. 

Tool User Story Description Story 

Number 

IP Using the 

Home Page 

The user’s goal when accessing the IP home page have 

information available to them to select from various hyperlinks in 

the functional areas, advanced capabilities, and integrated 

technologies, and enabling technologies sections to find 

information the user is interested in. 

1 

IP Using the 

Functional 

Areas Page 

The goal for the user in this section is for the user to be able to 

select a functional area link to learn or find information about the 

functional areas the user is interested in. 

2 
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Tool User Story Description Story 

Number 

IP Using the 

Advanced 

Capabilities 

and 

Integrated 

Technologies 

Section 

 

The user’s goal for this section is to learn more about advanced 

capabilities and integrated technologies information for work 

reduction opportunities. 

3 

IP Using the 

Enabling 

Technologies 

Section 

The user’s goal for this section is to learn more about enabling 

technologies and available vendors for off the shelf products that 

can be used for work reduction opportunities. 

4 

ICAP Using the 

Home Page 

The user’s goal is to access the home page. They are looking for 

information on how to begin using the ICAP tool to develop a 

business case for work reduction opportunities. 

5 

ICAP Using the 

Capability 

Tab 

The user’s goal in this section is to select from the plant 

capabilities list to add PTPG information into the capabilities in 

this top-down approach from the capability stack model. The user 

begins with selecting a capability from the drop-down list and if a 

desired capability is not present, the user can select the manage 

capabilities to add a capability.  

6 

ICAP Using the 

Managing 

Capabilities 

Section 

The user’s goals in this section are to manage the capabilities and 

add new information if a capability is not available. The user’s task 

is to begin adding information in this section to begin developing 

the PTPG for the capability once a capability has been selected.  

7 

ICAP Using the 

Managing 

Capabilities 

Section 

The user’s goal in this section is to manage the capabilities by 

adding, modifying, or deleting a capability to make progress by 

adding, modifying, or deleting a capability. The user has to add 

information into the managing capability section. 

8 

ICAP Using the 

Managing 

Sub-

Capability 

Tab 

The user’s goal in this section the user would select from the plant 

capabilities list to add PTPG information into the sub-capability 

section to achieve their goal of completing the sub-capability 

section. The user begins with selecting a capability and then a sub-

capability from the drop-down lists, and if a desired sub-capability 

is not present, the user can select manage sub-capabilities to add a 

new sub-capability. 

9 

ICAP Using the 

Managing 

Sub-

Capabilities 

Section 

The user’s goal in this section is to manage the sub-capabilities by 

adding, modifying, or deleting a sub-capability to make progress 

by adding, modifying, or deleting. The user must add information 

into the managing sub-capability section. 

10 

ICAP Using the 

Managing 

Work 

Function Tab 

The user’s goal in the work function section can select the 

capabilities and sub-capabilities and the related work function to 

add information based on organizational and regulatory 

requirements related to the PTPG of the work function.  

11 
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Tool User Story Description Story 

Number 

ICAP Using the 

Manage 

Work 

Function Tab 

The user’s goal in this section is to manage the work functions by 

adding, modifying, or deleting them to make progress by adding, 

modifying, or deleting a capability. The user has to add 

information into the Managing Work Functions section. If the user 

wants to add information to the drop-down list, that is not 

available. 

12 

ICAP Using the 

Work 

Reduction 

Opportunity 

Tab 

The user’s goal in this section is to begin to build out the Work 

Reduction Opportunity by providing information and technologies 

into the section to develop a business case for implementing a 

Work Reduction Opportunity in utilities.  

13 

ICAP Using the 

Description 

Tab  

The user goal in this section is to add a description of the work 

reduction opportunity and select the type of work reduction so they 

can begin to develop a business case for how the work reduction 

opportunity can be used.  

14 

ICAP Using the 

Technology 

Requirements 

Tab 

The user’s goal in this section allows the user to add technologies 

that will help to develop a work reduction opportunity and have a 

link available to the IP tool to direct the user towards the enabling 

technology section to help identify technologies they can select.  

15 

ICAP Using the 

Success 

Criteria Tab 

The user’s goal in this section can add related success information 

based on the previous information entered for work reduction 

opportunities after selecting the capability to be able to estimate 

the levels of success, risk, and difficulty levels.  

16 

ICAP Using the 

Labor Cost 

Reduction 

Worksheet 

Tab 

The user’s goal in this section allows the user to add in labor cost 

reduction information to estimate the levels of success needed for 

saving labor O&M costs.  

17 

ICAP Using the 

Non-Labor 

Cost 

Reduction 

Worksheet 

Tab 

The user’s goal for this section allows the user to add in non-labor 

cost reduction information to estimate the levels of success needed 

for saving on non-labor related O&M costs.  

18 

ICAP Using the 

BCM Task 

Builder Tab 

The user’s goal in this section is to begin entering in information to 

begin the process of building the Business Case Model (BCM) by 

adding in required information to build out the business case for 

the work reduction opportunity.  

19 

ICAP Using the 

Action Item 

Builder Tab 

The user’s goal in this section is to add information related to 

tracking action items to be assigned to personnel in charge of 

performing actions related to the work reduction opportunities. 

20 
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Tool User Story Description Story 

Number 

ICAP Using the 

Manage 

Work 

Reduction 

Opportunities 

Tab 

The user’s goal in the work function section can select the 

capabilities and sub-capabilities and the related work function to 

add information based on organizational and regulatory 

requirements related to PTPG of the work function.  

21 

ICAP Using the 

Manage 

Work 

Reduction 

Opportunities 

Tab 

The user’s goal in this section is to manage the Work Reduction 

Opportunities by adding, modifying, or deleting Work Reduction 

Opportunities to make progress by adding, modifying, or deleting 

a Work Reduction Opportunity. The user has to add information 

into the managing section. If the user wants to add in information 

to the drop-down list, that is not available 

22 

ICAP Using the 

Organizations 

Tab 

The user’s goal in this section is to add in related organization 

information to begin to populate related to their organizational 

level to map work functions capabilities and sub-capabilities to 

organizational levels. 

23 

ICAP Using the 

Indications 

Tab 

The user goal in this section is to manage the KPIs that are related 

to the capabilities and sub-capability sections for the user to 

connect the KPI’s to the related capabilities and sub-capabilities. 

The user can view the KPIs in this section and also add new KPIs 

that are not included in the list by selecting the managing KPIs 

button to add or remove a KPI. 

24 

 

2.3 SME Interviews 

We conducted several interviews with SMEs throughout the study to learn more about previous work 

completed to develop the ION model. Two of these SMEs have been working with U.S. NPPs in 

developing IO concepts that could be leveraged into NPP business models to help reduce O&M costs; 

they provided detailed information about ION. We also interviewed a software engineer SME to learn 

about the technical considerations with developing the ICAP and IP tools. The following sections discuss 

the interviews with these different experts. 

2.3.1 ION SMEs 

The ION SMEs that we interviewed to learn more about development of the ION effort are two 

engineering industry leading experts that have many years of NPP experience and are also current 

industry research liaisons. They have worked on the development of IO models that have led to the ION 

model being developed by INL. During our interview, the SMEs were asked to describe how the ION 

effort started with concepts from industries that have adopted IO as a part of their business models, which 

led to the creation of ION. The SMEs have worked closely with different NPP utilities to develop and 

verify how ION could be used in their plants (see Appendix C). 

2.3.2 Software Engineer of the ICAP and IP Tools 

We completed interviews with a software engineer that developed the ICAP and IP tools. The 

software engineer described how ION model concepts were developed into the ICAP and IP tools from 

working with SMEs that developed the ION model. The software engineer described how users would be 

able to access the system and also walked the researchers through the platforms to understand how the 
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systems will be used for the ION effort. There is ongoing work to update the ICAP tool with additional 

features that are currently missing at the time of the writing of this report. 

2.4 Synthesizing Usability Findings 

The heuristic evaluation methods have been synthesized together based on related heuristics from 

Schneiderman’s 8 Golden Rules, the Nielson Norman Group Jakob’s 10 Usability Heuristics, and a 

cognitive walkthrough to report on areas that would benefit from having additional information or details 

to help the efficiency of the users’ workflow when using the ICAP and IP tools. Several of the heuristics 

in both evaluation methods look at similar information. By synthesizing the results together to report the 

findings, recommendations can be made based on the convergence of usability findings. 

3. USABILITY FINDINGS 

The evaluation of the ICAP and IP tools was completed using usability methods that focused on the 

user’s flow through the tools. Each of the methods focused how the users would interact with the tools 
and identified areas where they may encounter issues that would halt progress during use of the tools. 

Further details from the usability methods will be discussed in the following sections. 

3.1 Findings from Heuristic Evaluations 

Usability findings from the heuristic evaluation methods (Schneiderman’s 8 Golden Rules and the 

Nielson Norman Group 10 Usability Heuristics) are discussed in further detail below. Findings for the IP 

are in Section 3.1.1, and findings for the ICAP tool are in Section 3.1.2. See Appendix A for a detailed 

review of the heuristic evaluation findings. 

Table 2. Overall evaluation of heuristic evaluation findings. 

Overall Heuristic Evaluation Priority Findings 

Tool High Medium Low 

ICAP 2 10 9 

Innovation Portal (IP) 3 1 1 

 

3.1.1 Innovation Portal (IP) Findings 

The IP tool heuristic evaluation was completed on the different sections that the user accesses in the 

tool to identify information that they are interested in learning about. The following sections of the IP tool 

and their associated findings are summarized below. 

Table 3. IP findings table. 

Issues Heuristics Priority (number 

of pages) 

Application of Issue 

Located 

When scaling the IP home page, 

the labels on the home page can 

become garbled and reduce 

readability. 

Aesthetic and 

Minimalist 

Design 

 

Low • Home Page 

Linked and non-linked text are 

colored black on the pages, 

making it difficult to distinguish 

between linked and non-linked 

information without 

memorization. 

Consistency 

and Standards 

 

Recognition 

Rather Than 

Recall 

High (3) • Functional Areas Page 

• Advanced Capabilities 

and Integrated 

Technologies Page 

• Enabling Technologies 

Page 
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Issues Heuristics Priority (number 

of pages) 

Application of Issue 

Located 

Links in the home page are not 

alphabetized leading to increase 

search time to locate 

information. 

Consistency 

and Standards 

Medium • Home Page 

3.1.1.1 Home Page 

There were two usability issues identified. The first issue is that the links on the home page are not 

alphabetized, leading to an increase in search time to locate information. The heuristic principle 

Consistency and Standards was not followed in the design. A medium priority was assigned to this task to 

reduce the search time when locating information. 

The next issue on the home page was that, when scaling the IP home page, the labels on the home 

page can become garbled and reduce readability. The heuristic principle Aesthetic and Minimalist Design 

was not followed. A low priority was assigned to this task because it can affect readability when the tool 

is rescaled. 

3.1.1.2 Functional Areas Section 

There was one usability issued identified. The issue is that linked and non-linked text are colored 

black on the pages, making it difficult to distinguish between information without memorization. The 

heuristic principles Consistency and Standards and Recognition Rather than Recall were not followed in 

the design. A high priority was assigned to this task because it is difficult to distinguish between the 

linked and non-linked text. An illustration of this is shown in Figure 8. 

 

Figure 8. Image from the IP Functional Areas (Kovesdi, Thomas, Remer, Boyce 2020). 

3.1.1.3 Advanced Capabilities and Integrated Technologies Section 

There was one usability issued identified. The issue is that linked and non-linked text are colored 

black on the pages making it difficult to distinguish between information without memorization. The 

heuristic principles Consistency and Standards and Recognition Rather than Recall were not followed in 

the design. A high priority was assigned to this task because it is difficult to distinguish between the 

linked and non-linked text. An illustration of this is shown in Figure 9. 
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Figure 9. Image from the IP Advanced Capabilities and Integrated Technologies section (Kovesdi, 

Thomas, Remer, Boyce 2020). 

3.1.1.4 Enabling Technologies Section 

There was one usability issued identified. The issue is that linked and non-linked text is colored black 

on the pages, making it difficult to distinguish between information without memorization. The heuristic 

principles Consistency and Standards and Recognition Rather than Recall were not followed in the 

design. A high priority was assigned to this task because it is difficult to distinguish between the linked 

and non-linked text. An illustration of this is shown in Figure 10. 

 

Figure 10. Enabling Technologies section (Kovesdi, Thomas, Remer, Boyce 2020). 

3.1.2 Integrated Operations Capability Analysis Platform (ICAP) Findings 

The ICAP tool heuristic evaluation was completed on each individual section that the user accesses to 

identify information that they are interested in learning about. The following ICAP sections and their 

associated findings are summarized below. 
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Table 4. Heuristic evaluation of ICAP findings 

Issue Heuristics Priority Application of Issue 

Unclear where to start beginning ICAP 

process based on current design. There are 

multiple ways to access ION layers, but 

there is no explicit instructions specifying 

how these layers fit together and where to 

first start. Formal training is needed. 

Match 

Between the 

System and the 

Real World 

Low • Home Page 

Error messages appear when using the 

drop-down boxes in a reactive manner as 

opposed to showing what is causing these 

errors from the user. The user has all 

available options in the lookup table 

available via dropdowns, but if there is no 

data, the system sends error messages that 

the data field is blank as opposed to just 

graying out fields without data. 

Recognize, 

Diagnose, and 

Recover from 

Errors 

High 

(2) 
• Manage Indicators Tab 

• Capability Tab  

When adding a new capability, sub-

capability, work function, or work 

reduction opportunity, a user can delete 

data entered by selecting “Delete.” This 

one-click action may create inadvertent 

deletion, and the user would lose 

everything entered. Further, the delete 

button is located right next to the save 

button. 

Error 

Prevention 

Medium 

(4) 
• Managing Capabilities 

• Managing Sub-

Capabilities 

• Managing Work 

Functions 

• Managing Work 

Reduction Opportunities 

Adding a new capability, sub-capability, 

work function, or work reduction 

opportunity is not explicitly intuitive. The 

design is a gray button to the right that 

will populate the database that feeds the 

drop-down menus per page. The 

association between this manage button 

and data may not be intuitive to new users. 

Consistency 

and Standards 

Low (4) • Managing Capabilities 

• Managing Sub-

Capabilities 

• Managing Work 

Functions 

• Managing Work 

Reduction Opportunities 

The fields that are provided on the labor, 

non-labor, BCM tabs, and Action tracker 

tabs are technical in nature, specific to 

ION or NPP convention, and do not 

currently have explicit descriptions of 

what each fields are from the ICAP. 

The fields in Manage Organization are 

generic in nature and may be difficult for a 

new user to accurately populate without 

familiarity. 

Help and 

Documentation 

Medium 

(6) 
• Success Criteria Tab 

• Labor Cost Reduction 
Worksheet Tab 

• Non-Labor Cost 

Reduction Worksheet 

Tab 

• BCM Task Builder Tab 

• Action Item Tracker Tab 

• Manage Indicators Tab 



 

 16 

Issue Heuristics Priority Application of Issue 

Currently, the user guide information text 

only states to select a work function and a 

related work reduction opportunity and 

does not state that a capability and a sub-

capability need to be selected. 

User guide information text only states to 

select a work function and a related work 

reduction opportunity and does not state 

that a capability and a sub-capability need 

to be selected even though other boxes to 

be selected are present. 

Help and 

Documentation 

Low (3) • Work Reduction 

Opportunity Tab 

• Work Function Tab 

 

• Description Tab 

Icons are used in the work reduction 

opportunities page for adding, removing, 

and getting information on a technology 

on the technology requirements tab. These 

icons do not have an explicit label and 

may not be intuitive to users who are new 

to the ICAP. 

Recognition 

rather than 

Recall 

Low • Technology 

Requirements Tab 

 

3.1.2.1 Home page 

There was one usability issue identified. The issue was information directing the user on how to begin 

using the interface is not available on the home page and formal training may be required to use the tool. 

The heuristic principle Match between the System and the Real World was not followed. A low priority 

was assigned to add instructions to help guide the user on where to begin using the ICAP tool. 

3.1.2.2 Capability tab 

There was one usability issue identified. The issue was that error messages appear when using the 

drop-down boxes in a reactive manner as opposed to showing what is causing these errors from the user. 

The user has all available options in the lookup table available via dropdowns, but if there is no data, the 

system sends error messages that the data field is blank as opposed to just graying out fields without data. 

The heuristic principle Recognize, Diagnose, and Recover from Errors was not followed. A high priority 

was assigned to prevent error messages from occurring that do not inform the user of the cause. 

Managing Capabilities Section 

There were two usability issues identified. The first issue was when managing capabilities, a user can 

delete data by selecting the delete button with a one inadvertent click causing the user to lose all of the 

entered information due to the proximity of the save and delete buttons. The heuristic principle Error 

Prevention was not followed. A medium priority was assigned to prevent the deletion of information 

entered by the user from an inadvertent click. An illustration of this is shown in Figure 11 in the bottom 

right corner of the illustration. 
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Figure 11. Managing capabilities (Kovesdi, Thomas, Remer, Boyce 2020). 

The second issue was the design of a gray button is used next to the select capability section on the 

right is not explicitly intuitive to the user. The button is used to populate the database that will feed 

information into the drop-down menu for selecting a capability. The heuristic principle Consistency and 

Standards was not followed. A low priority was assigned to make the association of the data and the 

manage button more intuitive to users. An illustration of this is shown in Figure 12. 

 

Figure 12. ICAP selecting a capability (Kovesdi, Thomas, Remer, Boyce 2020). 

3.1.2.3 Sub-capability Tab 

Managing Sub-Capabilities Section 

There were two usability issues identified. The issue was that, when managing sub-capabilities, a user 

can delete data by selecting the delete button with a one inadvertent click causing the user to lose all of 

the entered information due to the proximity of the save and delete buttons. The heuristic principle Error 

Prevention was not followed. A medium priority was assigned to prevent the deletion of information 

entered by the user from an inadvertent click. 

The second issue was that the design of a gray button used next to the select sub-capability section on 

the right is not explicitly intuitive to the user. The button is used to populate the database that will feed 

information into the drop-down menu for selecting a sub-capability. The heuristic principle Consistency 

and Standards was not followed. A low priority was assigned to make the association of the data and the 

manage button more intuitive to users. 

3.1.2.4 Work Function Tab 

Managing Work Functions 

There were two usability issues identified. The first issue was that, when managing work functions, a 

user can delete data by selecting the delete button with a one inadvertent click causing the user to lose all 

of the entered information due to the proximity of the save and delete buttons. The heuristic principle 

Error Prevention was not followed. A medium priority was assigned to prevent the deletion of 

information entered by the user from an inadvertent click. An illustration of this is shown in Figure 13 in 

the bottom right corner of the illustration. 
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Figure 13. Managing work functions (Kovesdi, Thomas, Remer, Boyce 2020). 

The second issue was the design of a gray button is used next to the select work functions section on 
the right is not explicitly intuitive to the user. The button is used to populate the database that will feed 

information into the drop-down menu for selecting a Work Function. The heuristic principle Consistency 

and Standards was not followed. A low priority was assigned to make the association of the data and the 

manage button more intuitive to users. 

3.1.2.5 Work Opportunity Reductions Tab 

There was one usability issue identified. The issue was that the user guide information text only states 

to select a work function and a related work reduction opportunity and does not state that a capability and 

sub-capability need to be selected even though other boxes to be selected are present. The heuristic 

principle Help and Documentation was not followed. A low priority was assigned to this section to add 

additional help and documentation to guide the user on how to add information in the work reduction 

opportunity section. An illustration of this is shown in Figure 14. 

 

Figure 14. Selecting a Work Reduction Opportunity (Kovesdi, Thomas, Remer, Boyce 2020). 

Description Tab 

There was one usability issue identified. The issue was to help the user understand how the Work 

Reduction Type drop-down menu is used and what type of information is needed to be entered into the 

description. Newer users may not understand what type of information is needed to be entered into the 

description area and the related work reduction type drop-down menu. The heuristic principle Help and 

Documentation was applicable but not followed A low priority rating was given for this section to add 

help and documentation to guide the user on what information needs to be added in this section and what 

the drop-down work reduction type box is used for. An illustration of this is shown in Figure 15. 
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Figure 15. Description Tab section (Kovesdi, Thomas, Remer, Boyce 2020). 

Technology Requirements Tab 

There was one usability issue identified. The issue was that icons are used in the work reduction 

opportunities page for adding, removing, and getting information on a technology on the technology 

requirements tab. These icons do not have an explicit label and may not be intuitive to users who are new 

to the ICAP. The heuristic principle Recognition Rather than Recall was not followed. A low priority was 

assigned because the icons can be made to be more intuitive to newer ICAP users. An illustration of this 

is shown in Figure 16. 

 

Figure 16. Technology Requirements section (Kovesdi, Thomas, Remer, Boyce 2020). 

Success Criteria Tab 

There was one usability issue identified. The issue was that fields in this section are technical in 

nature, specific to ION, and/or NPP convention and do not currently have explicit descriptions of what 

each field is from the ICAP. The heuristic principle Help and Documentation was not followed. A 
medium priority was given to this section because more help and documentation are needed to guide the 

user on how to complete this section. An illustration is shown in Figure 17. 
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Figure 17. Success Criteria section (Kovesdi, Thomas, Remer, Boyce 2020). 

Labor Cost Reduction Worksheet Tab 

There was one usability issue identified. The issue was that the fields that are provided on the Labor 

Cost Reduction Worksheet tab are technical in nature, specific to ION, and/or NPP convention and do not 

currently have explicit descriptions of what each fields are from the ICAP. The heuristic principle Help 

and Documentation was not followed. A medium priority was given to this section because more help and 

documentation are needed to guide the user on how to complete this section. An illustration is shown in 

Figure 18. 

 

Figure 18. Labor Cost Reduction Worksheet (Kovesdi, Thomas, Remer, Boyce 2020). 

Non-Labor Cost Reduction Worksheet Tab 

There was one usability issue identified. The issue was that the fields that are provided on the Non-

Labor Cost Reduction Worksheet tab are technical in nature, specific to ION, and/or NPP convention and 

do not currently have explicit descriptions of what each fields are from the ICAP. The heuristic principle 

Help and Documentation was not followed. A medium priority was given to this section because more 

help and documentation are needed to guide the user on how to complete this section. An illustration is 

shown in Figure 19. 
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Figure 19. Non-Labor Cost Reduction Worksheet (Kovesdi, Thomas, Remer, Boyce 2020). 

BCM Task Builder Tab 

There was one usability issue identified. The issue was that the fields provided on the BCM Task 

Builder tab are technical in nature, specific to ION, and/or NPP convention and do not currently have 

explicit descriptions of what each field is used for in the ICAP. The heuristic principle Help and 

Documentation was not followed. A medium priority was given to this section because more help and 

documentation are needed to guide the user on how to complete this section. An illustration is shown in 

Figure 20. 

 

Figure 20. BCM Task Builder section (Kovesdi, Thomas, Remer, Boyce 2020). 

Action Item Tracker Tab 

There was one usability issue identified. The issue was that the fields provided on the Action Item 

Tracker tab are technical in nature, specific to ION, and/or NPP convention and do not currently have 

explicit descriptions of what each field is used for in the ICAP. The heuristic principle Help and 

Documentation was not followed. A medium priority was given to this section because more help and 

documentation are needed to guide the user on how to complete this section. An illustration is shown in 

Figure 21. 
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Figure 21. Action Item Tracker section (Kovesdi, Thomas, Remer, Boyce 2020). 

Manage Work Reduction Opportunities Tab 

There was one usability issue identified. The issue was that, when managing Work Reduction 

Opportunities, a user can delete data by selecting the delete button with a one inadvertent click causing 

the user to lose all of the entered information due to the proximity of the save and delete buttons. The 

heuristic principle Error Prevention was not followed. A medium priority was assigned to prevent the 

deletion of information entered by the user from an inadvertent click. 

3.1.2.6 Organizations Tab 

There was one usability issue identified. The issue was that the fields in Manage Organization are 

generic in nature and may be difficult for a new user to accurately populate without familiarity. The 

heuristic principle Help and Documentation was not followed. A medium priority was assigned due to the 

need for additional help and documentation for the user to accurately populate the fields. An illustration 

of this is shown in Figure 22. 

 

Figure 22. Managing Organizations section (Kovesdi, Thomas, Remer, Boyce 2020). 

3.1.2.7 Indications Tab 

There was one usability issue identified. The issue was that error messages appear when using the 

drop-down boxes in a reactive manner as opposed to showing what is causing these errors from the user. 

The user has all available options in the lookup table available via dropdowns, but if there is no data, the 

system sends error messages that the data field is blank as opposed to just graying out fields without data. 

The heuristic principle Recognize, Diagnose, and Recover from Errors was not followed. A high priority 

was assigned to show users the cause of the error messages to prevent them from occurring. An 

illustration of this is shown in Figure 23. 
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Figure 23. Managing Indicators section (Kovesdi, Thomas, Remer, Boyce 2020). 

3.2 Findings from the Cognitive Walkthrough 

We performed the cognitive walkthrough on the IP and ICAP tools. This method was performed from 

a new user’s perspective when interacting with the tools for the first time and completing tasks. The ICAP 

generally uses a top-down approach for entering information; however, a bottom-up approach for entering 

information into the ICAP has been added into the findings. Findings for the IP are reported in Section 

3.2.1, and findings for the ICAP tool are in Section 3.2.2. 

 

Table 5. Overall evaluation of heuristic evaluation findings. 

Overall Cognitive Walkthrough Priority Findings 

Tool High Medium Low 

ICAP 2 10 9 

Innovation Portal (IP) 3 1 1 

 

3.2.1 Innovation Portal (IP) Findings 

The cognitive walkthrough results have been separated in the report sections below by related areas 

based on the user flow when using the IP tool. 

Table 6. IP findings from cognitive walkthrough. 

Issues User Story 

Identified 

Priority 

(number of 

pages) 

Application of Issue Located 

When scaling the IP home page, the 

labels on the home page can become 

garbled and reduce readability. 

1 Low • Home Page 

Linked and non-linked text is 

colored black on the pages, making 

it difficult to distinguish between 

linked and non-linked information 

without memorization. 

2, 3, 4 High (3) • Functional Areas Page 

• Advanced Capabilities and 

Integrated Technologies 

Page 

• Enabling Technologies 

Page 

Links on the home page are not 

alphabetized leading to increase 

search time to locate information. 

1 Medium • Home Page 
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3.2.1.1 Home Page 

There were two usability issues identified. The first issue is that the links on the home page are not 

alphabetized, leading to an increase in search time to locate information. This issue was identified in User 

Story 1 and assigned a low priority for making improvements to help users locate information more 

efficiently and reduce search time.  

The second issue was when resizing the browser window some information is garbled and lost due to 

scaling and has been rated a high priority to fix the readability issues from occurring. This issue was 

identified in User Story 1 and assigned a low priority to prevent readability issues from occurring. 

3.2.1.2 Functional Areas Section 

There was one usability issue identified. The issue was that the black text is the same for linked and 

non-linked text. Users would have to remember what information has linked and non-linked information. 

The issue was identified in User Story 2 and was assigned a high priority to adjust the text so users can 

tell the difference between linked and non-linked information. 

3.2.1.3 Advanced Capabilities and Integrated Technologies Section 

There was one usability issue identified. The issue was usability issues found in this section were that 

the black text is the same for linked and non-linked text. Users would have to remember what information 

has linked and non-linked information. The issue was identified in User Story 2 and was assigned a high 

priority to adjust the text so users can tell the difference between linked and non-linked information. 

3.2.1.4 Enabling Technologies Section 

There was one usability issue identified. The issue was that the black text is the same for linked and 

non-linked text. Users would have to remember what information has linked and non-linked information. 

The issue was identified in User Story 2 and was assigned a high priority to adjust the text so users can 

tell the difference between linked and non-linked information. 

3.2.2 Integrated Operations Capability Analysis Platform (ICAP) Findings 

The cognitive walkthrough results have been separated into related areas based on the user flow when 

using the ICAP tool, and the findings are summarized in the report sections below. A common theme was 

identified that newer users would not be able to make progress when using the ICAP tool if they were not 

familiar with IO concepts or trained on the ICAP. The cognitive walkthrough will focus on user goals and 

usability issues encountered when the user has been trained on how to use the ICAP tool. 

If users decide to start with the Capability section when using the ICAP, they will be using the top-

down approach as referenced in the capability stack model in Figure 1. Users may decide that they would 

like to enter information in a different way by starting at lower layers of the capability stack model. Top-

down to bottom-up approaches will be discussed further in the below section on how they can be applied 

when using the ICAP tool. 

Table 7. ICAP findings from cognitive walkthrough. 

Issue Identified In Priority Application of Issue 

Unclear where to start beginning ICAP 

process based on current design. There are 

multiple ways to access ION layers, but there 

is no explicit instructions specifying how 

these layers fit together and where to first 

start. Formal training is needed. 

User Story 5 Low • Home Page 
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Issue Identified In Priority Application of Issue 

Error messages appear when using the drop-

down boxes in a reactive manner as opposed 

to showing what is causing these errors. The 

user has all available options in the lookup 

table available via dropdowns, but if there is 

no data, the system sends error messages that 

the data field is blank as opposed to just 

graying out fields without data. 

User Story 6, 

23 

High (2) • Manage Indicators 

Tab 

• Capability Tab  

When adding a new capability, sub-

capability, work function, or work reduction 

opportunity, a user can delete data entered by 

selecting “Delete.” This one-click action may 

create inadvertent deletion and the user 

would lose everything entered. Further, the 

delete button is located right next to the save 

button. 

User Story 7, 

9, 11, 21 

Medium (4) • Managing 

Capabilities 

• Managing Sub-

Capabilities 

• Managing Work 

Functions 

• Managing Work 

Reduction 

Opportunities 

Adding a new capability, sub-capability, 

work function, or work reduction opportunity 

is not explicitly intuitive. The design is a 

gray button to the right that will populate the 

database that feeds the drop-down menus per 

page. The association between this manage 

button and data may not be intuitive to new 

users. 

User Story 8, 

10, 12, 22 

Low (4) • Managing 

Capabilities 

• Managing Sub-

Capabilities 

• Managing Work 

Functions 

• Managing Work 

Reduction 

Opportunities 

The fields that are provided on the labor, 

non-labor, BCM tabs, and Action Tracker 

tabs are technical in nature, specific to ION, 

and/or NPP convention and do not currently 

have explicit descriptions of what each fields 

are from the ICAP. 

The fields in Manage Organization are 

generic in nature and may be difficult for a 

new user to accurately populate without 

familiarity. 

User Story 16, 

17, 18, 19, 20, 

23, 24 

Medium (6) • Success Criteria 

Tab 

• Labor Cost 

Reduction 

Worksheet Tab 

• Non-Labor Cost 

Reduction 

Worksheet Tab 

• BCM Task 

Builder Tab 

• Action Item 

Tracker Tab 

• Manage Indicators 

Tab 

Icons are used in the work reduction 

opportunities page for adding, removing, and 

getting information on a technology on the 

technology requirements tab. These icons do 

not have an explicit label and may not be 

intuitive to users who are new to the ICAP. 

User Story 15 Low • Technology 

Requirements Tab 
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Issue Identified In Priority Application of Issue 

Currently, the user guide information text 

only states to select a work function and a 

related work reduction opportunity and does 

not state that a capability and a sub-

capability need to be selected 

User guide information text only states to 

select a work function and a related work 

reduction opportunity and does not state that 

a capability and a sub-capability need to be 

selected even though other boxes to be 

selected are present 

User Story 13, 

14 

Low (3) • Work Reduction 

Opportunity Tab 

• Work Function 

Managing Tab 

 

• Description Tab 

3.2.2.1 Home Page 

There was one usability issue identified. The issue was that limited information is available to users 

on how to begin using the tool, which may not help the user achieve their goal of learning how to 

navigate through the IP tool. The issue was identified in User Story 5 and was assigned a medium priority 

to add more information for users on how to begin using the tool and where to begin adding in 

information. 

3.2.2.2 Capability Tab 

There was one usability issue identified. The issue was that error messages appear when using the 

drop-down boxes in a reactive manner as opposed to showing what is causing these errors. The issue was 

identified in User Story 6 and was assigned a medium priority to inform the user on why the error 

messages occurred and how to prevent errors. 

Managing Capabilities 

There were two usability issues identified. The first issue was that, when adding a new capability, a 

user can delete data entered by selecting “Delete.” This one-click action may create an inadvertent 

deletion, and the user would lose everything entered. Further, the delete button is located right next to the 

save button. This issue was identified in User Story 7 and was assigned a medium priority level to prevent 

the deletion of information entered by the user from an inadvertent click. 

The second issue was that the design of a gray button used next to the select capability section on the 

right is not explicitly intuitive to the user. The button is used to populate the database that will feed 

information into the drop-down menu for selecting a capability. The issue was identified in User Story 8 

and was assigned a low priority to make the association of the data and the manage button more intuitive 

to users. 

3.2.2.3 Sub-Capability Tab 

Managing Sub-Capabilities 

There were two usability issues identified. The first issue was that, when adding a new sub-capability, 

a user can delete data entered by selecting “Delete.” This one-click action may create an inadvertent 

deletion, and the user would lose everything entered. Further, the delete button is located right next to the 

save button. This issue was identified in User Story 9 and was assigned a medium priority level to prevent 

the deletion of information entered by the user from an inadvertent click. 

The second issue was that the design of a gray button used next to the select sub-capability section on 

the right is not explicitly intuitive to the user. The button is used to populate the database that will feed 

information into the drop-down menu for selecting a sub-capability. The issue was identified in User 
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Story 10 and was assigned a low priority to make the association of the data and manage button more 

intuitive to users. 

3.2.2.4 Work Function Tab 

Managing Work Functions 

There were two usability issues identified. The first issue was that, when adding a new work function, 

a user can delete data entered by selecting “Delete.” This one-click action may create an inadvertent 

deletion, and the user would lose everything entered. Further, the delete button is located right next to the 

save button. This issue was identified in User Story 11 and was assigned a medium priority level to 

prevent the deletion of information entered by the user from an inadvertent click. 

The second issue was the design of a gray button is used next to the select Work Function section on 

the right is not explicitly intuitive to the user. The button is used to populate the database that will feed 

information into the drop-down menu for selecting a work function. The issue was identified in User 

Story 12 and was assigned a low priority to make the association of the data and the manage button more 

intuitive to users. 

3.2.2.5 Work Reduction Opportunity Tab 

Description Tab 

There was one usability issue identified. The issue was a description and work reduction type 

information needed in the section, but there is no guidance for the user to understand what the work 

reduction type drop-down box is used for and is not intuitive. The issue was identified in User Story 14 

and was assigned a low priority to add help and documentation to guide the user on what information 

needs to be added in this section and what the drop-down work reduction type box is used for. 

Technology Requirements Tab 

There was one usability issue identified. The issue was that icons are used in the work reduction 

opportunities page for adding, removing, and getting information on a technology on the technology 

requirements tab. These icons do not have an explicit label and may not be intuitive to users who are new 

to the ICAP. The issue was identified in User Story 15 and was assigned a low priority to make the icons 

more intuitive to new users. 

Success Criteria Tab 

There was one usability issue identified. The issue was the fields that are provided on the Success 

Criteria tab are technical in nature, specific to ION, and/or NPP convention and do not currently have 

explicit descriptions of what each field is from the ICAP. The heuristic principle Help and Documentation 

was not followed. The issue was identified in User Story 16 and was assigned a medium priority was 

given to this section because more help and documentation are needed to guide the user on how to 

complete this section. 

Labor Cost Reduction Worksheet Tab 

There was one usability issue identified. The issue was the fields that are provided on the Labor Cost 

Reduction Worksheet tab are technical in nature, specific to ION, and/or NPP convention and do not 

currently have explicit descriptions of what each field is from the ICAP. The heuristic principle Help and 

Documentation was not followed. The issue was identified in User Story 17 and was assigned a medium 

priority because more help and documentation are needed to guide the user on how to complete this 

section. 

Non-Labor Cost Reduction Worksheet Tab 

There was one usability issue identified. The issue was the fields that provided on the Non-Labor 

Cost Reduction Worksheet tab are technical in nature, specific to ION, and/or NPP convention and do not 
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currently have explicit descriptions of what each field is from the ICAP. The heuristic principle Help and 

Documentation was not followed. The issue was identified in User Story 18 and was assigned a medium 

priority was given to this section because more help and documentation are needed to guide the user on 

how to complete this section. 

BCM Task Builder Tab 

There was one usability issue identified. The issue was the fields that are provided on the BCM Task 

Builder Tab are technical in nature, specific to ION, and/or NPP convention and do not currently have 

explicit descriptions of what each field is from the ICAP. The heuristic principle Help and Documentation 

was not followed. The issue was identified in User Story 19 and was assigned a medium priority was 

given to this section because more help and documentation are needed to guide the user on how to 

complete this section. 

Action Item Tracker Tab 

There was one usability issue identified. The issue was the fields that are provided on the Action Item 

Tracker Tab are technical in nature, specific to ION, and/or NPP convention and do not currently have 

explicit descriptions of what each field is from the ICAP. The heuristic principle Help and Documentation 

was not followed. The issue was identified in User Story 20 and was assigned a medium priority because 

more help and documentation are needed to guide the user on how to complete this section. 

Manage Work Reduction Opportunities Tab 

There were two usability issues identified. The first issue was when adding a new Work Reduction 

Opportunity, a user can delete data entered by selecting “Delete.” This one-click action may create an 

inadvertent deletion, and the user would lose everything entered. Further, the delete button is located right 

next to the save button. This issue was identified in User Story 21 and was assigned a medium priority 

level to prevent the deletion of information entered by the user from an inadvertent click. 

The second issue was that the design of a gray button used next to the select Work Reduction 

Opportunity section on the right is not explicitly intuitive to the user. The button is used to populate the 

database that will feed information into the drop-down menu for selecting a Work Reduction Opportunity. 

The issue was identified in User Story 22 and was assigned a low priority to make the association of the 

data and the manage button more intuitive to users. 

3.2.2.6 Organizations Tab 

There was one usability issue identified. The issue was that the fields in Manage Organization are 

generic in nature and may be difficult for a new user to accurately populate without familiarity. The issue 

was identified in User Story 23 and was assigned a medium priority level due to the need for additional 

help and documentation for the user to accurately populate the fields. 

3.2.2.7 Indications Tab 

There was one usability issue identified. The issue was that error messages appear when using the 
drop-down boxes in a reactive manner as opposed to showing what is causing these errors from the user. 

The user has all available options in the lookup table available via dropdowns, but if there is no data, the 

system sends error messages that the data field is blank as opposed to just graying out fields without data. 

The issue was identified in User Story 24 and was assigned a high priority to show users what the cause 

of the error messages to prevent them from occurring. 

3.3 Interviews with SMEs 

During interviews with SMEs, more information was provided to learn how the ION model was 
created and the process of development of the IP and ICAP tools. SMEs talked about their work with NPP 

utilities and how they have been developing a methodology to create the ION case business models. The 
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capability stack model was discussed with respect to how it is used by utilities and how the information 

from the model was used to develop the ICAP tool. SMEs mentioned that the current ICAP tool was 

originally developed as an access database and some of the features are not currently present, such as the 

budgeting information. SMEs said that they are currently working with a developer to add additional 

features that are not in the current version. 

3.4 Interview with Software Engineer 

The software engineer described how he developed the ICAP and IP tools from the access database 

and working with the SMEs developing the ION effort. The software engineer talked about how the ICAP 

was developed from the access database into its current web-based format. Currently, the developer is 

working on the user access system to provide individual user access to the ICAP tool. The developer said 

that the system is still being worked on but is about 90% complete at this time. 

4. RECOMMENDATIONS FROM SYNTHESIZED USABILITY 

FINDINGS 

Six high priority recommendations were found in the IP tool and while high (n=4) were found in the 

ICAP tool. The majority of the heuristic evaluation priority findings were categorized in the low (n = 20) 

or medium priority (n = 22) of possible usability issues in the ICAP and IP tools. Medium priority issues 

identified were related to consistency, error handling, help, and documentation from the heuristic 

evaluations and the same issues were identified during the cognitive walkthrough. Providing additional 

information, such as text explaining what some of the functions are or how to use the functions would 

help to decrease usability errors for new users. Maintaining consistency across the platforms will allow 

for the user to understand the tool clearly without having to stop due to changes in how the tool is used. 

4.1 ICAP Recommendations 

The following recommendations from the cognitive walkthrough and heuristic evaluation address the 

usability issues found in the following sections of the ICAP tool. 

Table 8. ICAP recommendations. 

Issue Priority Location Recommendations 

Unclear where to start beginning 

ICAP process based on current 

design. There are multiple ways to 

access ION layers, but there is no 

explicit instructions specifying 

how these layers fit together and 

where to first star. Formal training 

is needed. 

Low (2) • Home Page 

• User Story 5 

Recommendation to 

add help and 

documentation to the 

home page to help 

guide early users on 

how to begin using the 

ICAP tool. 

 

Error messages appear when using 

the drop-down boxes in a reactive 

manner as opposed to showing 

what is causing these errors. The 

user has all available options in 

the lookup table available via 

dropdowns, but if there is no data, 

the system sends error messages 

that the data field is blank as 

opposed to just graying out fields 

without data. 

High 

(4) 
• Manage Indicators Tab 

• Capability Tab 

• User Stories 6, 23 

Recommend graying 

out the drop-down 

boxes when no data is 

available to prevent 

error messages from 

occurring. 
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Issue Priority Location Recommendations 

When adding a new capability, 

sub-capability, work function, or 

work reduction opportunity, a user 

can delete data entered by 

selecting “Delete.” This one-click 

action may create an inadvertent 

deletion, and the user would lose 

everything entered. Further, the 

delete button is located right next 

to the save button. 

Medium 

(8) 
• Managing Capabilities 

• Managing Sub-

Capabilities 

• Managing Work 

Functions 

• Managing Work 

Reduction Opportunities 

• User Stories 7, 9, 11, 21 

Recommend 

separating the save and 

delete buttons to 

prevent the inadvertent 

deletion of information 

entered by the user. 

Adding a new capability, sub-

capability, work function, or work 

reduction opportunity is not 
explicitly intuitive. The design is a 

gray button to the right that will 

populate the database that feeds 

the drop-down menus per page. 

The association between this 

manage button and data may not 

be intuitive to new users. 

Low (8) • Managing Capabilities 

• Managing Sub-

Capabilities 

• Managing Work 

Functions 

• Managing Work 

Reduction Opportunities 

• User Stories 8, 10, 12, 22 

Recommend changing 

the color of the 

“Managing” button to 
blue to make it more 

intuitive that the 

button can be selected 

by the user. 

The fields that are provided on the 

labor, non-labor, BCM tabs, and 

Action Tracker tabs are technical 

in nature, specific to ION, and/or 

NPP convention and do not 

currently have explicit 

descriptions of what each fields 

are from the ICAP. 

The fields in Manage 

Organization are generic in nature 

and may be difficult for a new 

user to accurately populate 

without familiarity. 

Medium 

(6) 
• Success Criteria Tab 

• Labor Cost Reduction 

Worksheet Tab 

• Non-Labor Cost 

Reduction Worksheet 

Tab 

• BCM Task Builder Tab 

• Action Item Tracker Tab 

• Manage Organizations 

Tab 

• User Stories 16, 17, 18, 

19, 20, 23, 24 

Recommend providing 

additional help and 

guidance text to 

inform users how the 

fields are used and 

what information is 

needed for each of the 

fields. 

Currently, the user guide 

information text only states select 

a work function and a related 

work reduction opportunity and 

does not state that a capability and 

sub-capability need to be selected 

User guide information text only 

states to select a work function 

and related work reduction 

opportunity and does not state that 

a capability and sub-capability 
need to be selected even though 

Low (3) • Work Reduction 

Opportunity Tab 

• Work Function Tab 

• User Stories 13, 14 

• Description Tab 

Recommend adding 

help and guidance text 

to help the user 

understand what needs 

to be selected to 

continue using the 

tool. 
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Issue Priority Location Recommendations 

other boxes to be selected are 

present. 

Icons are used in the work 

reduction opportunities page for 

adding, removing, and getting 

information on a technology on 

the technology requirements tab. 

These icons do not have an 

explicit label and may not be 

intuitive to users who are new to 

the ICAP. 

 

Low • Technology 

Requirements Tab 

• User Story 15 

Recommend adding 

labels to the icons to 

make their use more 

intuitive to users. 

 

 

4.1.1 Innovation Portal Recommendations 

The following recommendations from the heuristic evaluations and cognitive walkthrough for the IP 

tool will be listed in the sections below. 

Table 9. IP recommendations. 

5. CONTINUED EFFORTS AND NEXT STEPS 

The usability findings from the heuristic evaluation and cognitive walkthrough have been presented to 

the SMEs and software engineer to identify areas where changes could be made to help enhance the user 

flow and ease of use of the ICAP and IP tools. Adding priority levels to the usability findings helps to 

focus in on the most challenging areas where the user may not be able to make additional progress. 

Recommendations were made based on the usability findings that would help users know what to expect 

and how they can progress through the tool to complete their tasks. 

Issue Priority Location Recommendations 

When scaling the IP home 

page, the labels on the 

home page can become 

garbled and reduce 

readability. 

Low • Home Page 

• User Story 1 

Recommend adjusting the 

IP home page to prevent 

scaling issues from 

occurring when resizing 

the browser window. 

Linked and non-linked text 

is colored black on the 

pages, making it difficult 

to distinguish between 

linked and non-linked 

information without 

memorization. 

High (3) • Functional Areas Page 

• Advanced Capabilities and 

Integrated Technologies 

Page 

• Enabling Technologies Page 

• User Stories 2, 3, 4 

Recommend adjusting the 

text to differentiate 

between the text with 

linked and non-linked 

information. 

Links in the home page are 

not alphabetized leading to 

increase search time to 
locate information. 

Medium • Home Page 

• User Story 1 

Recommend 

alphabetizing the links on 

the home page to reduce 
the search time to locate 

information. 
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A future effort for this work is to continue adding IP tool information into prebuilt templates to begin 

populating the IP tool. The IP tool is intended for NPP utilities to use for innovation efforts by providing 

information on work reduction opportunities. An additional ongoing effort is work on the organizational 

structure of the IP tool. This effort is described in further detail in Section 5.1. Next steps for the IP tool 

are to meet with SMEs to review the information being added to the templates, discuss the usability 

findings, and decide on how to present the information for NPP utility stakeholders to use in the 

identification and development of innovations for work reduction opportunities. 

The ICAP tool is currently under development to add features to help develop a business case. 

Budgeting information from BCAM is in the process of being added into the organizational section, so 

the next steps are to continue the development of the ICAP tool and then perform another usability 

evaluation of the tools when additional features and information are added. 

5.1 Populating Content 

One of the most basic and essential components of the IP is the content and information that will be 

available to users. The current organizational structure for this information breaks down the IP into three 

areas: 1) functional areas, 2) integrated technologies/advanced capabilities, and 3) basic technologies. To 

populate the IP with accurate and useful information without overwhelming users, human factors 

researchers interviewed SMEs, as described in an earlier section. Interviews were recorded, transcribed, 

and used to assist researchers in filling out template forms for topics on the IP. The templates include: 

• A brief description of the topic 

• The requirements for and benefits of implementing a given technology 

• Available products relating to the topic 

• Related functional areas and technologies 

• Demonstrated and deployed resources 

• A section for related standards, regulations, and guidelines 

• A section for the name of a point of contact for the topic and related presentations/reports. 

Thus far, the majority of templates for topics within the categories of integrated technologies/advanced 

capabilities and basic technologies have been fully or partially completed. Most topics categorized under 

functional areas require more assistance from SMEs. Templates will then be reviewed by SMEs to ensure 

the accuracy and appropriateness of the information to be uploaded to the IP. 
 

5.2 Designing New Ways of Accessing Information 

In addition to populating the IP with information, we are also considering the way in which the user 

finds and accesses the information within the website. The existing layout consists of a rather dense 

landing page, with each individual topic present and organized into the three areas mentioned previously: 

functional areas, integrated technologies/advanced capabilities, and basic technologies. The current 

landing page is presented below as figures through a series of screen captures. 
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5.2.1 Current Design 

 

 

 

 



 

 34 

 

 

 

Figure 24. Current IP home page (Kovesdi, Thomas, Remer, Boyce 2020). 

5.2.2 Proposed Design 

A prototype of a new potential organization structure was created in Adobe XD. First, a simplified 

landing page is recommended. Jakob Neilson of Neilson Norman Group recommends that a landing page 

or homepage communicate the purpose and capability of the website in the most brief, simple, and to-the-

point manner possible (Neilson 2001). While the broader intended purpose of the IP is clearly stated 

(“Welcome to the place for business to drive innovation and support safe, reliable, and efficient 

operations”) and the “Get Started” button indicates a seemingly clear path for users, the current 

organization of the website does not actually provide this path. 

The proposed landing page, as seen in Figure 25, keeps the summary of the IP’s broader goal and the 

“Get Started” button, but clicking this button can lead users down two potential paths, based on the 

user’s knowledge and goals. The first would be considered a “top-down” approach. That is, users may 

come to the IP with a broader goal or end state in mind. For example, a user may be looking for ways to 

decrease operator workload or increase the security of a system but may not know the ways in which 

technologies or capabilities can support that goal. On the other hand, users may use the IP in a “bottom-

up” manner, coming to the website with a specific technology or capability in mind but may not know the 

details of how implementing it would improve the current state. 
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Figure 25. Proposed home page design. 

Both use cases assume a degree of user exploration and discovery. However, a different hypothetical 

user may turn to the IP to answer a specific question or looking for specific pieces of information. To 

accommodate for this, the landing page also features a few short cuts. Two of these shortcuts lead to 

particularly information-dense resources, such as a list of basic enabling technologies and the standards, 

guidance, and reports that are references on the site. One proposed shortcut organizes topics by functional 

areas, similar to the original landing page. And the final proposed shortcut would link to a way for users 

to contribute and add information to the portal, although the mechanism through which this can be done is 

yet to be determined. 

By clicking the “Start Here” button, users are presented with the two pathways outlined above, and as 

seen in Figure 26, may choose to “Explore advanced capabilities and integrated technologies” or 

“Explore goals and key performance indicators.” 
 

 

Figure 26. Proposed IP starting point. 

If a user chooses the “top-down” path—that is, explore advanced capabilities and integrated 

technologies—a page similar to Figure 27 may be presented. 

 



 

 36 

 

Figure 27. Proposed design for Advanced Capabilities and Integrated Technologies section. 

This page presents users with the same information that was present on the original landing page 

underneath the Advanced Capabilities and Enabling Technologies category but alphabetizes the topics for 

easier searching. From this page, a user may select a topic to be taken to that topic’s page. Figure 28 

shows what the page for “Computer Based Procedures” would look like. 
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Figure 28. Design template for Advanced Capabilities and Integrated Technologies section 

Ideally, much of the text on this page would serve as hyperlinks to other pages within the IP such that 

users can easily explore related topics and technologies. For example, a user viewing the above page may 

be interested in learning more about a related enabling technology for computer based procedures, such as 

4G. Clicking on this text would then take the user to a page dedicated to the topic of 4G, which would 

also identify and link to several related topics and technologies. 

Alternatively, if a user instead takes the “bottom-up” approach or chooses to explore by goals and 

KPIs, a page similar to the one in Figure 29 could be presented. 
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Figure 29. Proposed design for KPIs. 

After clicking on a goal or key performance indicator, the IP would present users with the advanced 

capabilities or enabling technologies that have been identified as supporting the given goal. For example, 

by clicking “More efficient use of worker time,” one capability that would be suggested would be the 

topic of computer-based procedures. 

Overall, the goal of redesigning the IP is to provide users with a variety of ways to explore, locate, 

and access relevant information without being visually overwhelming. The revised layouts of the IP 

shown in this section serve as examples of how this could be done. 

6. CONCLUSION 

The ICAP and IP tools were created as part of the ION effort to create a way for utilities to identify 

and implement work reduction opportunities to save on O&M costs. The capability stack model is used 

for developing the work reduction opportunities by adding PTPG information that will help build a 

business case that can model the process and strategies needed for implementing new technologies that 

will help save on business costs. Usability evaluations were completed on the ICAP and IP tools to learn 

how users will interact with the tools and identify areas where users may encounter issues. 

Recommendations were generated and will be provided to the LWRS research leads of the ION project on 

the areas where human factors design improvements can be made to help users achieve the goal of 

developing a business case for work reduction opportunities. 

6.1 Limitations of Current Research 

Some limitations of this research were that only two evaluators completed a review of the ICAP and 

IP tools. Having additional evaluators review the ICAP and IP tools once further developed will help to 

identify additional usability concerns that may halt the users progress when using the ICAP and IP tools. 

Another limitation of this research was that this usability evaluation of the tools was performed before 

additional features or capabilities were fully implemented. An additional review when new features are 

implemented is planned to help identify future usability errors before the tools are deployed. 
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6.2 Future Vision 

The future vision of this effort is to continue developing the IP and ICAP tools for use in the ION 

effort. Currently, information is being populated for the IP tool to further develop the information for 

utilities to use with ION. The IP tool proposed design will be made available to the development team and 

ION effort SME’s to review the new design for accessing information in the IP to help provide users with 

various ways to explore, locate, and access information without it being visually overwhelming. Once 

additional features and content are made available, another heuristic evaluation and cognitive 

walkthrough will be performed on the ICAP and IP tools to identify potential usability issues. 

Another vision for future work is to begin external usability testing on IO utility users to identify how 

they will use the tool and any usability issues encountered. Having potential IO users test the usability of 

the tool will help to further redefine the tool for use in the ION effort. 
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Appendix A 

Heuristic Evaluation Spreadsheet 
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Appendix B 

Cognitive Walkthrough Spreadsheet
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Appendix C 

ICAP and IP Discussion and Walkthrough 

Objectives: 

The INL Human Factors team would like to set up one (1) hour with you to: 

• To understand your underlying mental models that have driven the development of the ICAP and IP tools 
• To understand how the ICAP and IP tools can be better leveraged by the ION effort 

• To learn more generally how the ICAP and IP tools will be used by companies to help with their transformation processes 

• To identify intended users of the ICAP and IP tools regarding integrated operations (IO) so that we can develop human factors “use cases” 

that will help with the usability aspects of these tools. 

During this time, we would like to use a combination of semi-structured discussion and walkthrough of the ICAP and IP tools to meet the 

objectives listed. During the walkthrough, we plan on using the INL/EXT-20-59827 report to gain additional knowledge on how the software tools 

will be used. 

The INL Human Factors team would also like to record the meeting to serve as an internal informational resource, as part of completing the 

DOE milestone for this work. 

Semi-Structured Discussion and Walkthrough: 

Prior to initiating the discussion, INL researchers should thank the SMEs for their time and interests in participating in this activity. The INL 

HF team should remind SMEs that 60 minutes were reserved for this activity, but any time is appreciated. 

The following discussions questions are intended to be used as guidance to support the objectives described in the above section. 

Questions  

SME Questions SME Responses 

Purpose of the ICAP: 

• What is ION and how is it used in industry? 

• Could you explain the purpose of ICAP development from your view (mental model)? 

• How will the ICAP and IP tools be used by utilities to help with their transformative process? 

• Please explain the capability model and how it is used in the transformative process to someone 

that has never heard of it before. 

• Would the NRC review the ICAP and IP tools once development has been completed? 

• Has the IO methodology been used in any nuclear or oil and gas operations in the United 

States? 
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• Once the ICAP process is completed, what does the end state show and represent? 

• Please explain who the users of the ICAP tool are and how they will be involved in completion 

of the ICAP process. 

 

ICAP Features: 

• Is the organization mapping in the ICAP tool similar across different utilities?  

 

Using the ICAP: 

• Are KPIs generated or does each utility enter in their own KPIs? 

 

Supporting Tools for Capabilities Assessment: 

• Please explain how the above is used in the ION process. 

 

Capabilities Assessment 

• Please explain how the above is used in the ION process. 

 

 

Capabilities Tab: 

• Please explain how the above is used in the ION process. 

 

Sub-Capabilities Tab: 

• Please explain how the above is used in the ION process. 

 

Work Functions Tab: 

• How are work reduction opportunities identified when using this section?  

 

Work Reduction Opportunity Tab: 

• Is a report available once the user completes this section explaining the business case or would 

the user have to interpret the findings? 

 

Innovation Portal Purpose and Features: 

• Please explain how the innovation portal and its features and how it will be used in the ION 

process. 

 

Using the Innovation Portal: 

• How do you envision utilities using the IP in the ION process? 

 

Data Management for the Innovation Portal: 

• How do you envision data management to take place in the IP? 

 

Developer Questions  

User Role Questions:  
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• Are there plans to include a user guide for how to use the software tools? 

• How will training on the software be completed with users to learn how to enter the information 

into the ICAP tool? 

• What are the plans for maintaining the ICAP and IP tools if users have any potential issues? 

• How are different utilities able to be represented when entering information into the ICAP 

tool? (Such as different utilities that are interested in using the software.) 

 

Design Specifications: 

• How were specifications for designing the website provided to you? 

• Were specifications provided by NPP or INL or both for designing the ICAP and IP tools? 

• How is the information entered into the ICAP saved? 

• Is it saved under each individual user or can multiple users in a utility all access the entered 

information? 

• Was any user testing performed on the ICAP and IP tools? If so, please explain what types 

were completed. 

• Is the information from the utility saved or would a utility have to complete a new report once 

completed? 

• When selecting the BCAM excel insert, is the BCAM software required or is it included when 

downloading the excel form? 

• Is information from the IP software tool able to be automatically entered into the ICAP tool 

when adding information? 

• Some information in the IP software tool is clickable, while other information is only readable. 

Does all the information in the IP tool contain hyperlinks or is some information only for 

reference? 

• What were some of the requested design specifications of the software tools requested by NPP? 

• What were some of the design requests for the software tools INL requested? 

 

 

 


	46139
	1. INTRODUCTION
	1.1 What Is LWRS and ION
	1.1.1 Capability Stack Model and Its Use

	1.2 What Is the ICAP and IP Their Role in ION Effort
	1.3 Objective of Performing a Human Factors Evaluations of the ION Tools
	1.3.1 How the Methods Support Human Factors Objectives


	2. METHODS
	2.1 Heuristic Evaluation
	2.1.1 Schneiderman’s Eight Golden Rules
	2.1.2 Nielson Norman Jakob’s 10 Usability Heuristics

	2.2 Cognitive Walkthrough
	2.3 SME Interviews
	2.3.1 ION SMEs
	2.3.2 Software Engineer of the ICAP and IP Tools

	2.4 Synthesizing Usability Findings

	3. USABILITY FINDINGS
	3.1 Findings from Heuristic Evaluations
	3.1.1 Innovation Portal (IP) Findings
	3.1.1.1 Home Page
	3.1.1.2 Functional Areas Section
	3.1.1.3 Advanced Capabilities and Integrated Technologies Section
	3.1.1.4 Enabling Technologies Section

	3.1.2 Integrated Operations Capability Analysis Platform (ICAP) Findings
	3.1.2.1 Home page
	3.1.2.2 Capability tab
	Managing Capabilities Section

	3.1.2.3 Sub-capability Tab
	Managing Sub-Capabilities Section

	3.1.2.4 Work Function Tab
	Managing Work Functions

	3.1.2.5 Work Opportunity Reductions Tab
	Description Tab
	Technology Requirements Tab
	Success Criteria Tab
	Labor Cost Reduction Worksheet Tab
	Non-Labor Cost Reduction Worksheet Tab
	BCM Task Builder Tab
	Action Item Tracker Tab
	Manage Work Reduction Opportunities Tab

	3.1.2.6 Organizations Tab
	3.1.2.7 Indications Tab


	3.2 Findings from the Cognitive Walkthrough
	3.2.1 Innovation Portal (IP) Findings
	3.2.1.1 Home Page
	3.2.1.2 Functional Areas Section
	3.2.1.3 Advanced Capabilities and Integrated Technologies Section
	3.2.1.4 Enabling Technologies Section

	3.2.2 Integrated Operations Capability Analysis Platform (ICAP) Findings
	3.2.2.1 Home Page
	3.2.2.2 Capability Tab
	Managing Capabilities

	3.2.2.3 Sub-Capability Tab
	Managing Sub-Capabilities

	3.2.2.4 Work Function Tab
	Managing Work Functions

	3.2.2.5 Work Reduction Opportunity Tab
	Description Tab
	Technology Requirements Tab
	Success Criteria Tab
	Labor Cost Reduction Worksheet Tab
	Non-Labor Cost Reduction Worksheet Tab
	BCM Task Builder Tab
	Action Item Tracker Tab
	Manage Work Reduction Opportunities Tab

	3.2.2.6 Organizations Tab
	3.2.2.7 Indications Tab


	3.3 Interviews with SMEs
	3.4 Interview with Software Engineer

	4. RECOMMENDATIONS FROM SYNTHESIZED USABILITY FINDINGS
	4.1 ICAP Recommendations
	4.1.1 Innovation Portal Recommendations


	5. CONTINUED EFFORTS AND NEXT STEPS
	5.1 Populating Content
	5.2 Designing New Ways of Accessing Information
	5.2.1 Current Design
	5.2.2 Proposed Design


	6. CONCLUSION
	6.1 Limitations of Current Research
	6.2 Future Vision

	7. REFERENCES
	Heuristic Evaluation Spreadsheet
	Cognitive Walkthrough Spreadsheet
	ICAP and IP Discussion and Walkthrough



